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(54)Title: PLASMA DEVICE 



(57) Abstract 

A plasma device which is provided with 
a container (100), a gas supply system, and an 
exhaust system. The container (100) is 
composed of a first dielectric plate (102) made 
of a material which can transmit microwaves. 
An antenna (201) for radiating microwaves is 
positioned on the outside of the container 
(100), and an electrode (109) for holding an 
object (104) to be treated is disposed on the 
inside of the container (100). The microwave 
radiating surface of the antenna (201) and the 
surface of the object (104) to be treated with 
plasma are opposed to each other in parallel. 
The other wall section of the container (100) 
than that composed of the first dielectric plate 
(102) is composed of a member of a material 
having electrical conductivity higher than that 
of aluminum, or the internal surface of the wall 
section is coated with the member. The 
thickness (d) of the member is larger than (2/uq 
a©) 1/2 , where 0, ^ , and co respectively 
represent the electrical conductivity of the 
member, the permeability in vacuum, and the 
angular frequency of the microwaves radiated from the antenna 
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c <t*^o fc 0 #c ^ 1 ©t^m^is 1 0 2 i Lxmmm t a n s& 1 o~ 3 
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1 o~ 3 j£rFT&6££ (S i o 2 ) > MitTJii-'yA (A 1 N) tmmxh 
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5 O (BM-120, Sl*aft= 0. 044) „ tf^X (=r-^>?* # 

0010, mn.mn = 0 . 0 0 6 ) „ a 1 n = 0 . 0 0 1 > , 

S i 0 2 0. 0 0 0 1 ) £fflWc Q C©££> ^ 1 OWI'S.WW. 

1 0 2 ZW&WG&t Cfc„ 

10 ##J©*£*>, HI 4<hl2TO^©^^#bn/c 0 -T/jr^^s ^2©0tm# 
ftl 1 6iLTg§mSft t an 6i)<l 0 ~ 3 &T©*m£ffl <!: 1 2mA/ 

«k toxfts©^^tt®T*^cifcs^$ti^o lot, ^2©i$mfti& 

15 1 1 ecDUWt LTfi, t a nS^l 0 ~ 3 AUTT& CS i Og) s SffcT 

/U^tfA (A 1 N) ^IfbtlS^ joxms^it-r^iafkT^^^A 

(A 1 N) «'*5„ 
(»#I7) 

20 ©^mi*1gl 1 6 i©^©^ 1 (2 0 8) T^X-etfUgSftfcl^f**!* 
ft^-Sfc«6, JEiT©«to^»*ffofc 0 

■ h 1 5 a 1 2 ©ge^^-r reic> i c 2 0 8 ) ©e^p 1 „ 2 

(2 0 9) ©E^P2, ilfflllffil 0 2ifl2©S$Sf*l61 1 6 t<Dffl(D 

25 11614,^1811 (2 0 8) Xv^ilj^^n/c^S^^lirl-r-Sfcfejr 
Jfli*fci&£©ttfcBT*5. Ell 6©tem£s ai(:^t^7X7gl©$SI 
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HI 6©fo&!is J¥£ 2mm©2ft©#7Xj£ (30 K 3 0 2) gUZ 

Ja-jl^ 2tjt©#7Xt£ (3 OK 3 0 2) -Ctt*tifc^6 (3 0 4) ©#JSB 
5 (±gi]©#7X (3 0 3) T*^$tltl^ 0 fcfc. £Fb16 (3 0 4) rti±^ 
$nT(±C^it^^J6, #*>WfALT£FBl6 (3 0 4) ^©E^iflfiegSsrt© 

^6 (3 0 4) rt^fc^^y5X-7^©W«5l!S-r-5.^fe(^ ^+-;/7* 
rtK2 2f:©7*D-7' (3 0 5 a. 3 0 5 b) ^jfAtfco ^o-y (3 0 5 a, 

10 3 0 5 b) li. WMO. lmm^ 1^8mm©^nf >tt*S„ /d- 
7' (3 0 5 a. 3 0 5 b) JCW ? d^M^N"* iM^HT L£ n ^#>, 7° 
o-7* (3 0 5 a, 3 0 5 b) g]3©#7 X©^ffil±£81£T- ^ -)V K Lfc (TO 
^) o «&A>JI= 7 D-f 4 yVtyLmthZ 2 #©7° a -7' ( 3 0 5 a. 
3 0 5 b) FaK^^mE^EntoL. Bfm£«eft£v;l^/ - ^T?l.lj^L/c 0 

15 H17(i. 2#©7°d-7* (3 0 5 a, 3 0 5 b ) r^^mm^ma Ltz t 

<D&m (a) ti. ^6 (3 0 4) [*3T7°7 X>#^£ U^^T* 0 . 7£^*f 

^©€>tmE#tt^#^>nSo — mi 7©ft^ (b) $H6 (3 0 4) 

20 £Pej6 (3 0 4) rtr»-rS7°7Xvli^^/j:^^^©T, Hi 7©<fc 
T't> 1 O^A^ig^THiJSftfcj^-Kli, ^6 (3 0 4) l^t^Xv^ 

##)T'(±, 2ftOA*7^ (3 0K 3 0 2) ©Fain t g#0. 7. 1. 
25 'ImmOS^ 7-f?nWM^2. 45. 5. 0. 8. 3GHz©±§£\ 

SHI 6 (3 0 4) rt©E^0. l-10Torrt<£5J:oi:Arm*A 
L^o */c, ^P^^°9-(i^7v;l 6 0 OWItlSAtto 
^K±. ±l£6^#{rfc^^7°7X-7©*^!^©^m^^o 3HKfc<^ 
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T> OftlltQM 6 (3 0 4) ftT^X^J^Ltt^Ci*. xEPttOT6 

(3 0 4) rtt/7X7«tfc:<!:^ ^n-en^-To 
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mi {r^-TifcO. 2tfcffl#5*ffi (3 O K 3 0 2) ©P^RS [-rtit>*>^M 
10 6 (3 0 4 ) ©Paid] tg^'0. 7mm. v-f ? DjfeOS?T6tt*< 5 . 0. 8. 
3 GH z t^oa^^tffli^irti, v^u&v^-i 6 0 0W (/n 0, 7-^ 
SI. 27W/cm 2 ) ST'&ALTfe, £H6 ( 3 0 4 ) |^T^7 XvteSfcte 

15 II 1 8 tlx ±i£6^#©rt, (3 0 4) rtT^7Xv*<|65bLfc4*# 

trfct^Tx m^mm^u- 1 a rEEt(Dm%^m^tz^v $,60 mi 

7^^njft©gijgii<fi^ (flitf, 2. 45GHz) tCli.^^6 
(3 0 4) ©rawt g*0. 7mmiti<LTk^ a l6 ( 3 0 4 ) fiKfct^ 

20 CtitC^LT, ?n&©jgjfcifc£ii< t (#Rtf. 5. OGHzRJb) 
o^H6 (3 0 4 ) cDHfflt g*0. 7mm£(T*'CSIU<-r5C«J:irJ:»J, v-f 
?oin«y-i 6 0 0W 2 7W/cm 2 ) £T&ALT{>. £ 

ii6 (3 0 4) rtt^7X7iiie$nt£^„ 
^ot> mi SK^^xv&gtifc^T, mi©si^f*si 0 2<tH2© 

25 SISftfi 1 1 6 <t©P B ^©^f H 1 1 (2 0 8) T^7Xv^ilje$-ti-^^/c«)(r{i N 
7 >f ti-jJA^nj v^f ^ DMiM 5. 0GHzJ£Lh. *>>o, l 
(2 0 8) <D®M&0. 7mmKT> <t1"5 C 

hi 5ic^-r^7Xvgejrfct>T. 0 2<t^2©^ 

1 1 6 <t©p H i©^ i (208) t-feit sbe^j i (Pi) t, mmmw 
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1 0 4*<S#-rS»Kl 0 9#£g3*u £2 ©»«{*« 1 1 $tm2<Dwmw 
Wil 1 6JKH®S*©fiSl5 (*■+>'<) 1 0 lTffl*nfcOT2 (2 0 9) life 
VZE.1l 2 (P2) t0»Pl>P2©i^^f B 11 (2 0 8) t/7X7 

*<!ae$n<£i^tt>BiE*nfco p i#P2cjt^T+y}it^<h£. #j 

jfot, SHlCfeltSIBIjl (PI) (2 0 9) llfetf^Ey^ 

(P2) «t»)^<ttSJ:9{rMBE*56^$-a:*¥©5*l9:iJSc:t{rJ:»). ^ 

1 (2 0 8) i:i,-oty7X7*<ig$n50^<':i^T$5„ 
10 (ggffiffl 8 ) 

(2 0 9) T-^^-tf^-/7Xv©^JgA^R>Tfttj(C^^g|J^CM-rSH^XD „ 

15 Ell 91U mi 5 0iii:fcn^, xn 7 bW.<Dtp.btt&\~l}LW:-?Z>xa y h 
110' l 9^fct^0xo7 Mg*^-rSSCWttBrH5@Tr* 

5o H2 0t±. XD-y hffi©+^i£K&fi-f S*d •> Hid" ©*-<X*/h 
S!ftLfc<b§©xa -y Hg*^-rSiCW<i:¥iS0"C*So HI 2 0 (b) li, H 

2 0 (a) JCte(t^M^A©i£^;S-e*.^o 

20 02OT'lis xu-y h«©rtfflfr£2S#©xn? h©£-fi££&< 

£jj?l/tl*S#, xd, h©iMX£/hS{fcti0i]x.(fXP y h©^££fe<i*-5 

02 Hi, 01 9li7?^xa-y hfcfcjfll^ (2 0 9) Tfg££-tt*:7 

25 ©1§£. X p y b B lijgi8c®#a<+©#&. Xn,K {iMicM$#*©4§££ 

0 2 17>«^ Xn<y hAT(iaij^€l!K c t :, 'L.^^5X>©^^±#LT^-5© 

*<*>fr£„ -©ST^irOTtSl l 9£MU xo-y hBfflio/ixn -y h« 

{r-T^- iT'/7X7fgOt|- (t^SSdiA^T^So LfrU XD-yhC© 
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tot, m%tmm®t&&G*z3mwLi 1 $%mniz>z.t\z±K>, *w h 

10 i!W9) 

^©£gi:ffiofi6i, mszm 1 ©!£iSttfii£^i;:t££> 1 ©s^M^p/^ 

m 1 5i:^t/7Xvgii;fc^T, H2 2 izijiir £ o IZ7 > f- i-lf 4 K 
15 10 8 ftigir. 7>rWF10 8, gfttdffllttK 103. Xo^filOG 

scf^ i ogimf*« i o zmfevfo&Kft-ozkoTzmmi 20, 121 

£3fc<tfco Ml 2 Ot 1 2 Hi, *fteri^J£6<t7Kffi^TSt>©TN&£o 
* ©BR* XD7HRIO6 *<«ft3i«tttil 1 0 3 C^l=f6©-r S <fc 9 Kffifi 

20 1 0 3 ©HJKKl PbI^S-T 3 t ^©Si55K'MM#3§£ L> » «fc < m**KW 

>f * n$©Mffc#^^#ft£JB^S'#S>&<fc 0 s «^WI*'7X 
(S i 0 2 ) <f\ f9ft7^U9A (A 1 N) Qifiblf btl&W. Z ©t^K 

«T'!i. ±Eltmi 2 0, 12 1 KfcOT N l&J&tt«U HU§£b'tH©©^t 
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0. xu -y MS 1 0 6 ffi^fi^ Bits : t 5 J; ? ^ ti^„ 
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20 y >^^->X©'#^14<t0^9®>i»^$f^ U\> 
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2 5 0 o CcD$EfflT^/Co 

|2 5i:t;M> 5 0 1liftW<, 5 0 2t4:/7X-7. 5 0 3 imtBMW. 
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1 5 0 TftiSTS^ll©*!*^^ * tlK < * £ t ftftfr o /Co 

mmm 1 3 ) 

20 > (Xe) 7>^*ffll^*3WSIi«||9t||tt5o 

Xe7>/125lt f-+>/<l 0 MAPI 2 4fcJ:^7t 
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25 *flajT-(4, fltf&Sttl 0 4£1imttt&t LTXe7>^)|l^\ ftfe© 
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mmmi 4) 

5 £ 0 7dd^-tK>(±. i^MkWC0 2 ®l 0^-1 0 0^{-fc^§ 
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15 fc^febtl^o 
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25 'J-- > rffl LT> # X^O^x * ;U4-*^/Jn £ t x« (NF3f) 
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W1£©1gftfcfc©KL/«njfttf/i:£-fs A 1 Fg/MgFg^ttif^ffli^ci 

5 (glifeflt] 1 6 ) 

«1 02^LT7>ft20 1*18® U v-f ?aift (®i6»8. 3 GHz) 
S-PliWIl 0 7£iILT7>-r-*-2 0 1 C#AU M££2sl 0 1 rtKjftltf 

10 HI 3 1 ttjfift-f * >««EfBJK©^«-, H 3 2 lim^i&g©^^ H 3 3 It 

0 3 17^113 3^t>, #3g0Jj£ffi375X-?g©W\ 1 4raA/cm 2 Hi 
©t&fP'f * >W., 1- OeV (15000 K) ^©M+fiS. 1 0 12 J£(±© 
l?^Wt5l^7X7^, $«1 0 lflK*>^TE&3 0 0mm«± 

H3 4{2, ±fE**>mffi#tf*ffljrrS->XxA©m@TN&3 0 CtliiR 

fiDtiS4 o i£ffli*fc-f*>mate##©»j£T**o iii 5{c^-r^5x>g 

ffiKfcttSttMaSfcl 0 4&tf«« 1 0 9©ttt>0{CR«mii4 0 1 ^fflt^ 

20 H3 4<rfcC^T, 4 0 1 teRHttmfe 4 0 2ttb°>. 4 0 3liT^--}A 
ifejL 4 0 4tiJ£fiu 4 0 5{±*^T>?\ 4 06iiA-Dn>/<-^, 4 0 7 (± 
3>tf a -* N 4 0 8liXf7l:>rt-^ 4 0 9tt«jg-C** 0 

H3 4©RMttm@4 0 1 liWM3 0 Omm0©R«tt©T;l/i-'>AjSl'C* 
9> ntHttf4 0 1 ©±K(iit&4mm0©t: >4 0 2 *«t»4>fr 
25 1 4 0mm©j&,6£T'5^>±(C92fK ^IBIIIUrStoii^nTl^o 

7'7X7^bt e >4 0 2 KffiftjifrWSffcU t°>4 0 2K&tl$*lfc-fr7 5 y 
^zj- hO7^U0A«4 0 3S«A^ (^Hth) ^Itf t>< 
WtrlROai^tl^o t°>4 0 2iCli7 c -»->'<©m&ir^LT-2 0 V©mE^' 
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*K J: 9 tiffin 0 4 IZ <k o T^EEtf tl> *^T>7° 

4 0 5-Citipg$n/c?^ 1 6ft*WA-D^>A'-^ 4 0 6tf-( v^;Hf 

tt*>\ 7;i^-*/»ii©mS4 o Hi. # y -f $ K-r-7° (^m^) THt>ft 

5 Tt^So Xf»yh°>/ ; e-^4 0 8i:«t5^4 0 1O[nlgiA-D3>/N'-^ 
4 0 6CJ;6^*>mi5ft0iJilj£l±. 3>t°a-?4 0 7 £ffll>TH^Tfrfr*i 
5„IS4 0 1©1 EHte&fc »K t° > 4 0 2 © 1 9 ©-f * >^«£©aj^EI 

»tt 2 0 0 [@]T'£ 9 > IBWH *Z&7G0ffi*tft ^ n 6 o 

H 3 5 (i N ic feox m=F SJgfc «t O'm^^S © tcffl i -> > r ;u 7° 

t, 7n-7f (^>/Xf>9^t^ 0. Imm0) 6 0 1 j&<v>f ? ojfc 

KEJ&Mg-SnrtfctttffcSo <!:££<rLTk. #3{e©-> >7'^7°D-7'©mit 
15 WB3m#& fetitt < S „ 

-e^^DSE^M-tSiWCs 0. 5 mm^Offli*8eiiti:S^ 
fci7-ft6 0 2^ 7°u-7'^-y7°6 0 l©jg9KKtl«*£ltTS8itLfc„ BU 

tt©*Dlfe*l»il:-rsfc»r**o »*Sfci6iiJiaa^i*«*JBi*fc© 

«iiitt©iiifM»*i&fi * 9 Ttti ^©mstffiffi^ttcjts^tT 

o/c 0 v^^D^m7J»^/h^l^T'li. M^©#1&K 15 <!: A, ^liEb ft 

25 ^stt©Me»^su/c^(i(±a^©#i4^#bn^ 0 7*7 
7°6 o i sa©v< ^ u^^iit5ci»t^5o 

^Xta'^ -*©z;fr|Dj [mi 5©^girfc^T, IS 2 ©WW 
1 1 6fr&S«4 0 1 (1 0 9) &mti-fift] fca&C Xrvt 1 
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0 - fCDMM^WiT&mt 3 0 0 mm/ s e c „ &&&&&& 0 . 0 2 mm <t L 
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*^JT-ii. mi sc^ir^Xv^girfcuT, i»i 0 4©ft£H»fig$ 
W-rsmSl 0 9KifJ§&£EniJt!'r5::<»:<rj;»K Ijffllftl 0 4jr*j-tx^7 

Xvx, ?- > r £fT<C o fc 0 W^l 0 4iLTJ±, MOSh7>yX^O 
10 ¥- hW&mtLX&zm\,^tiTl,*ZP o 1 y-S i K*^Bffirj&j£3*ifc 
S i ^x'^Jfll^ :OPo ly-Si R*x,f>^Lfc„ 
UilH* 1 0 4 ©««N9l6B*W-r 5«S 1 0 9 Kli, jBfBift/xV Tx^ffltaT 

15 H3 6l±. ^7X7X.yf>/©^^t/77T*5o H3 6^t>, ttA 
SI* (t^X3 0 0ram^) _hT©»!l£*>f > M|-9 .6 <«t»ifcjgu Rtf«M>*6 

1 5 0. 2 8 Omm0±-?^tt^ttW4 7>*J3ft^8.£) KfcUT. Po 1 y 
-S i i©WFISfc 0 ©BUtt* (x 7 f>/u-h) ©i^-ttli^j5%T* 
f K l^ir^J— ttx 7 f>/^pg (3OOmm0) ©t£OTf*±T C 

20 <t^5SfS$;ta^o 
(^0>J1 8) 

MT'ii. *5giw©sis*. &Mf*©OT«£-eirtfc-rsfcto©7vx-7 

25 ISW#XI4A r &tf0 2 *flJ^Tl*So * + U T #X t LT A r ©ftfr 0 
XefcJflOT&fcfcttlV, A r t0 2 fr£>KZm,&J]7.lZ^ Hett<t'£in 

03 7i±, *W-cfNS!Lfc^©BriiiEI<t. ^©lllEfflilltl £ ££t> 
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@{#7 ok 7 ^ myi7 o 2, ?~ mitwn 03, y- hm.®- 0 4 

ft. 7 0 7 {±HflE£P»©. 7 o 8iiMs£ff-e&£ 0 

5 S37 ^?m?(DBf$.& £vmBMK.®mfeit, m-^i-^mTn-otz 0 

(1) nSSi!>i«7 0 1±i:, S i O^^ft* 7 4 - )l KMH7 0 2 
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= 1 1/min, MMS#©££= 1 0 0 O^C] TJ&JK&n 7 -f ->U KBftftAt 
7 0 2©— 515*7* y hx 7 f>^IU nIS i 7x^7 0 1 ©&Bff*»ai 
10 &-&tZo 

(2) nSySi7x/N70 l©Sms-ti-^ila©^ *^{I#5 7°7X'v^g 

^ffl^tiiif^t^ sio 2 ^b/j:^y-hi{ti7 0 3 cs#r= 1 . o>- 
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*©BS©j£HfcfH;U OmtiXli (Ar+0 2 ) , tfxEli 3 0 mT o r r „ 
15 #EitliAr :0 2 - 9 8 : 2. v-f ? ni^7 -(i 7 0 0 W, Bfcft&gB^tt 

4 3 0°C\ 

(3) 7<-rt/KBWb«t7 0 2te«ttfy- h»ffc§S7 0 3©±K. Alrt^/iS 
V- h«S7 0 4 (l^lOOOnm) £a£t&T«L/.:„ 

20 (4) »7 0 5*V- hmS7 0 4Kj£tt£-ti\ y- hm«7 0 4 *^LTiI 
BftME* nlSi^i ^fr t> ft 7 0 1 Kflljfjn U V- h BKftJl 7 0 3 

03 8rt«S»»EE©«ij^tSm*^^7 7-c*5, 03 8 (a) t±*!6i!8C« 
SftH-cy-hBlfUl^fHBLfc*^*^. 03 8 (b) t±^©» 

mi o omh z (oMmmzmn lt 7 ? x^r y-nntiesR 

0 3 8irfcUT, ttftttfcfcBEE. 8»ttfcl^Bffi#»*nfc*?©«flE* 
^"To 0>]*.tf. «|«h 1 0MV/cm(D|y77li, ffefciBEE# 9 . 5-10. 
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4MV/cm©«fflfc****©S&fe«ftT&*o iW^Lfc^»tt. H 3 8 
(a) x 03 8 (b) <eti-eft3 OflTTNfeSo 
H 3 8 bJKT^^-T ft o fc 0 

5 O^oTOWffittlO. 2MV/crn^ofc [13 8 (b) ] „ 

ftO^ll. 9 MV/c ra©Il^f£E^#t,tl5 C i)6^> y- htft 
H©H@«±LfcCtA<^o^ [03 8 (a) ] „ 

S 

WxtLTS i H 4% H 2 S?>'A rfcffl^T^S*^ CtlbOi^ti: 
R£3*lS*>ttT(itt<H Ar©ftt»f5lcXe*ffl^Tt><tl^ Xe©l3?# 
25 £?£U\> 

A r ©Jt$(±A r *^#©^JBt±IC(5Jojg^*So 5 0 96(C^ 

fe^EfeTd. ^vXv©®ie*a^N-Sfc«)t-liN t7*7X7tOl^^* 
588^51 V&S*<fc 4 fc&TN <fc*)?5^m-??£££#<SC<!:©T§SA r©Jt$ 
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^©fifi"?©*^ 1 ! S i ©iSR^tOfcT nffBt <£ o /Co 
3£JH. IHS b b bS i ffl3 0 0mm©S i &fiLkKgJg5 0 0 VlZ&l *Tj£|g 

0 . 1 n m T^cBi-r SCi^Tl 
ttz, **7Xl|g±i:Po ly-S i *fi!cB{Ufc&£t>, tf'Jf-f C++ 'J 
15 7g»K) #3 0 0jK±it^M^W^#^Ci^-C^/c o 

cmmm2 o> 

*0>]#. 1 9 tgte £ t £ 6l±s Si St£JhK S i 0 2 J&fiHBi-r 

*'X *©ft!ili^&fe«»Jl 9 il^1i-C*>6©T^B&-r^o 

20 ffi&&friiicpg5£$ft£:b#-e(i*£<> * + 'J7#*£ LTAr©ftb9 KX e 
*Jfll*Tt>J:l*U 0 2 <Dftt>t)lzN 2 0%m^Xbmt>ti^ o ttz^ SiH 4 
£0 2 tA r <h#££S*l£#Xic\ H e UizZMz-X h <fct\> 

fem, H&3 OOmmfflS i»K±fc£K3 5 0^C^TfiHBj£gli#0. 
1 /imTtfyg-f SCttf-C^ *©BnrtJ$M4fct± 5%«T<feo/c 0 
25 2 1) 

^» 19til<E5i:5Arli, Si SflLhK S i 3 N 4 £$g|-r 
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its 3 OOmmCS i tthK^SK^T^-K^iliilg^O. 1 
C£MM2 2) 

5 ^tfcftl 19 4*tt«i:5lis Si afcflLLirJBiK U:Pt SMJLtcBi 

m«f*»IR"C*SBST?WK[ [ (Ba, S r) T i Ogj£«l] 

#fflTli. gMxitTBa (DPM) r Sr (DPM) 2 , T i 0 (0- 
i-C 3 H ? ) r O^Ar^lt^ C;ft£0fi*£:btf{::|iK££ftSfrtf 
10 Tii£<> A r©ftfrt>»CXe£J8l*TM**>fcl'»# { N AriHXe^l^ 
U\> 

Ba. Sr. T i #TitfcS i a^rSlc^S C <t£Rit^5'<'J 7j* 9)\sQ>m& 

*iiat^4, P tSMfcR^sn-Sfrtt-eiifc^ RmfRuO^t'T-fci 

15 frttl\> 

IS3 0 OmmcDP t }«lgl±Kifej-K$# 0 . 5 nm©J&§£i§g££ 
4 5 OVT'ftbn, ZOitmVMlifol 6 0T?*ofc„ 
2 3 ) 

l«M 1 9 iftfc 4tC5li, Si ^«±»fS Lfc P t »IB±K$fc 
20 IgltMllTfc* SBT»fll [S r B i 2 T a 2 O g *f|!l£] Wt5.ST^, 
^©ffeli^SI^J 1 9 £Hfi|T&5©-C€l&*5o 

^fiflJ-Cli, g^'XiLt, S r (DPM) r B i (C g H 5 ) 3 . T i O (0 
- i -C 3 H ? ) 2 StfAr4ffll^K cn£©g&*£:b-tftcK££ tl-SfrtjT' 
(2tt<. ArCXe^^Tfcl^i^K A r «fc 0 $> X e *Jfll*S2TjM6P* 
25 Ll^o 

($mm 2 4 ) 

cvD^sc»i£;tfc%&©«ll«-^-rfeo-c*So StgtLxs i* 
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#|tli(?WxtLT, CO, H 2 , 0 2 N A r t LtzftZti t> 
5 HffifigEtt 5 0 0 ■CCSKUfc. * fcs ^ -V* > KfcKtt. 0S^#X©#fl? 

io ilJ£©i^£ftfc ck &Ktt»IIIM#nJ&Tfc £ 0 
(»#J 2 5 ) 

^ifcflj 1 9 6 t z. Si Xffi±jr P - S i N£j£Hrfr 5 * 
2£tESK3 0 O^C. gMxiltS i NHg&tfA r£fflt,^ 

^> Ii3 0 0mmOSi &«LhKl£lK&«45# 0 . 1 fi m-ej£flg* 5Ci 
2 6 ) 

20 mmm 1 9 1*« 5^51^ si stsutK p-si o^dm? 

T'£»0> ^©ftiili^M^Jl 9ir^«-C**©T«lS-rSo 
«T'{±. »SSg3 0 0t:> WxtUS i H 4 . NgO&tf A r 

25 € ©&£. itS 3 0 0 mm© S i £t£±Kf£lgi&&S# 0 . 1 am Vtfmt 

5:t^T^ -e ©ffirtSM*!* ± 5 %*-^T'fe o /c 0 

(M#J2 7) 

HffliflU 9tIti5tC^ S iSfi±HBPS"G*Jiai-rS*-C 

*»K ^©flli^^WJl 9t^-c*s©T^is-rSo 
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*m-ClU £«fiK4 5 0^ f^'XilTS i H 4 , PH 3 , B 2 H 6 . Og 
StfAr^UT^S^ Clft&©lft*£fctfU:R£3ft*:bttTM:tt< % Ar 

*©*££. OOmmOS i ^&_t(COTMl£# 0 . 1 Am«t5 

5 ^©ffifi^H£li±5%*i^T£>ofc 0 
8) 

l\> A r tN 2 ^t>/«fSM^Xir, He, Ne, Xe/ii^j)Px.tU 

H3 9(i, #5&HJj©gg£ffll^ Ar/N 2 = 9 7 96/3 96©fi£#x£JBi* 
3 0 #Fb1 S i »«ffi£il«fb L> 5 n m© »> U 3 >MK*fifcg«* -fr*: 

t^7i-*5o ffittll. ftm^£I»^&£©i|&£x*;M*-£*U JKNtt* 
©^x^j^-^^fcl^Of^^o Jtt£©*:#>, 130(TC, N 2 &H&+ 
T'l 2 0»IU 5nm©->U 3>^lblfi*^S$#fc^ffi©X^^ h/U*> 
^Lfc„ tH3 9^t» N #gg£ffli*Tj£KLfcv U 3>g{bM©x<^ h ybtr 
20 (i> •> y a >£1£KjgB-r s t°- ? u fc «> y o >S«© tr- ? a< 

{fin^n/co •> y =»>MKi'^Ht-^t°-^fettiB/»^ i3oo , c-cfiasLfc-> 
y 3>M^©^ti<tii(^Li^<t^^>> m&ztitzis v z>mm#. 

25 ^i*^-a-T*ufc#i^:@T*ao H4 ok*>^t. &Bn&AWMMv>m 

8 0 2, y-hgft»8 0 3, 7- hSfi8 0 4fr£«M££tlS o 805 

it&mwm&AnffimnmfeKm^m®, 8 o 6(±mEth 8 0 7ii^ 

8 0 8lia«£H-C*So 
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(1) nlSi^xAgOUi:, S i t>*£ 6 7 ^ KSMfcJ^ 8 0 2 
(J?£ : 8 0 0 nm) [ (Hg+Og) H 2 = 11/min, 0 2 

5 =ll/min, $Mgft©iSg = 1 0 0 0<C] 7 

8 0 2<D— g|5^^x-y hx- v f>/j!!lIU nIS i 9x"8 0 1 ©OT£^aj 

(2) nSSif)xA80 1 ©a&MiSiirfc^ffiT©*. *Pi]i:|B^7X7iI 
*ffll>TlftS<fc$€, S i gN^ifiSy- h£fl:»8 0 3 (BS«=1. 

10 0xl0" 4 cm\ |$=5. 6nm) £Bj8.lii 0 ^©P^©«^#li. j££ 
(A r +N 2 ) „ #Xj£li3 OmTorr-lOOmTorr, #BEJfc(i 
Ar/N2 = 99. 7%—90%/0. 3%~10%, 7^?D|A'9-|i 

15 (3 ) 7 * K$Mb§S8 0 2fcJ:tfy- h^{fcSI8 0 3©±K, A 1 frbtiZ 
Y- hm«58 0 4 (^= 1 0 0 0 nra) L/c 0 
(4 ) mns 0 5£Y- hm@8 0 4 ir Y- MtH8 0 4£frLT£ 
I»8 0 7J;'J, Iffi»2 0 0mA/cm 2 t/i5J:9i:, n 

i ^x^b^£5tti^8 o uraunu y- hg<ti£8 o 3 
20 r6B#r B ^«L/c 0 m»M{cc©OT^^»t/cfe©^i&M«Amw 

H4 1 1±, *iM^T4 3 0°C-VfmUz-y)zi>Mi\M(D^mm^A 
ISI®iK^*^t/7 7tifeSo Jfc&©fc»* 1 3 0 OX:, N^B^t 
T-iSliiL/c-> 'j 3 v^blo^^aiaAmiSfMfe^Kftc^Lfco H4 l 

iKt/;IW2 0it*5„ @4 l^b. *M©»fi*ffll^T. S i££ 

GI£$H^£ 4 3 0 tTIi, is 'J n >StfiM*E^fL$-ti-5 C 
fct\, •> U =J>gffi<&N 2 ^X^ffll^-Cgfb^-ti-«fc«>{l«, 1 0 0 0TO±ffl 
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gfiSK#i&gT** 0 ) s m*mmm&Amffimi 23 c/ cm 2 

ft, 1 3 0 0^T«L«©«^^Am^fM<!:^^cD#14^^-rct^ 

10 m&ztitzo 

=> ymtTfrfcLtzmi^^TTjito 0*4#XKfiA r&tf S i H 4 ©&£#*£ 
15 ffl^Tt^o it^ A r t S i SiM^Xi::, H 2 , He, Ne N Xe 

^i'^Px.TfcJ;^o A r <DjXt>*)lZU eVX e £ffll*T kf^/cCl \, 
S i H^ftfrOt". S i 2 H g . S i HC 1 3 . Si H 2 C 1 2> S i C 1 

x t>iPi#©^m^#bti^o mw.cn, s i sti±i-gHi;ji£Mfl;& 

[ (H 2 +0 2 ) tfX, H 2 = 1 1/min, Og- 11/min, Si g$©£j£ 
20 =1 0 0 OX] i:i>UT5 0nraMU:fc©^iU:o ^Wcfc^Tii. $ 

mmmmitm^^. ^mm^mm^m^x, stssg3oo°c Ar/ 

SiH 4 = 9 9. 9 5 %/0. OSWiDMtlCy'Jn^, 
25 1 2 0 n mi&m'ik. X&t j 7 y ? h t - ? T%$i& -> ') n >EM©^/f^ ; fTo 
tz 0 it$&©fci6, «S#i©¥CT*fiSCVD^S^fflt>T, *1£i&®3 0 0 
T\Ar/SiH 4 = 99. 9 5 %/ 0 . 0 5 96©£#-e£tS£ •> 'J 3 >$|R 
12 0nmit»^ ^ICX^-f ^ 7 5 ? h i -9T%&&i/ 'J 3 >if|£© 
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B 4 2 li, £& B i > 'J 3 >»«to xif ^77ny-^ ©si&te****- r 

ftT(DXiM^to Xfif^77ny-^li, t°-^©5*SA^^^H 
5 J; o TflScfli^ tifr£%& •> 'J >§l!i, ft*ftffi©¥fr¥«© CVDiaots£ 
3 0 ) 

io w¥-ra© 2 oon i &oe 1 1 immM i ©Buiems 1 1 <t*nqnr 

£E©±<- (47*7 ^v^fflt^»»51MitLTfe 0 s fljIE&ftJ: 

semi it*. um^mm^ntz^mtmtiW^iizm^titznm&mM. 

t it mL L T »T § s M M£i ic &tt £ ft fcftSSB t $ ft > £-{*g 

-T s k f^tf fc&£>f > t°- y y x *3Hg-r S 3M££ttt3: Lfc7*-*;xu> 

20 ^f-^'J>/7^ 7 h (J^TDRM) £ffl^T^£ 0 DRM*«J5Jcf57lc 
^S*Ttl<& 0 ft* C:tl«t LTDRM^ffl^/c^fHl©TOPfin¥©-Ct> 

25 * fc, %@ I i (±. -era 'J > /$©£«-? o „ »M#i5©r 7 x 
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i cEpAi-r'Smttttsmi 3. 56MHz, Bufem^B i i jrepja-raiiss* 
io (Dmmt i oomhz^i^o finsmsi i izfiwa-rznmmtm 

ffiSi^C^yXfA (MKii. H4 3 (a) Hl£it©^T'fe5) £ 
2 0 OmmOS i •> x^±ICffe»«|B P S G* 1 . 5 ju mftlR Ltz k©£*!MI 

(i3. 5 6mhz) i 7 o ow, as i' i fcgiftii-sKeftm* 

(1 0 0 MHz) 4 0 0W, /ntxE*4 0mTo r r. Hill Omm. 
yp-trx^Xirb C 4 F g : 5 %. C O : 1 5 96. A r : 7 8 9fk 0 2 : 2 
25 #^ft£©»l±CftJCPS££ft6*>©T(i£t\> 



J^T©CiA^t»^i:<£ 0 /c 0 

(1) «BJ3©^M->xf-A^fflLfc^. «©flm->XxA«t*j^l^ 
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ttz^ ±tmtet UTS i -JiaIiibp s GJI©ft;b9 cffeJ&lftK 

S iO r P-TEOS. SiN, S iOH< li^MHSST* 5 P o 1 y - 

s i „ s i „ a i %m&uzmm~MLzb±utmm<o%}%:&®h>titizti!)< 
5 muztitzo 

m^Z, ±fZ£fat bXWM2 0 Omm©S i V x^±<r B P S G£ 1 . 5 u 

ft. 8ft0^o-bx*gt» HUlSvx^McttSO. 1 8 #m©*-;l^°?-> 
£ JIM L fc 0 * © iiu!e»te£ HUsEHa £ E«©fcf|=T?i 7f>/U x,f>/ 

(2) #SaKSCOfi|±*J:^ -/a-t?^^z^S©^^ct*3. *-;UflK# 

m* z Rj£w&i£tt jw»* * < ms. s tir i * * * » N & * - ^ w# ^ n 

15 *-;i/«S!©«:-rflK©-t*^-5 (H5 8#bs) 0 
3 1 ) 

20 y-y hi(±gi5 Aizimvr^x^mmztiz&ws 4 0 4 ^©Ediin 

TDRM) Zm^T^Z>frCtllzm%.£tlZfrVT\i.Ui.\ HUie^H0«TO 
56MHziU »m@B{r»t-Sl&m* lOOMHzi btz a ZtlZft 

commzmut znmi&ommkiu iMimmfeztiz ho-atta^m^m. 

ffi B iz ftilm £ ft £ MMUkco^mmi, ffiSMS B ic s -t n, 7 /<-r 7 xmti£ 
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«fflti->xfA c— u\pi^h>tm^>mnyj^ m-mKiu 1143 (a) trie 

fj©^&T'#>S) tib^U^H^^tfo^o E^lOmTorr, *i-'jT#X 
5 tlTAr^ffll\ ^7X7^1, 9 'J >^*^ff(.\ AlO^-y-y 

10 (1 ) C ^T(iBUfS^tlrt©E^ 1 OmTo r rl|©#Xgitil. 5sccm 

15 mmmzntzo 

«3 2) 

20 ^mmmfcrnte, mtm 5 3 <t^Tfc3/cto«ir 

CCTt±HuI£St*c!: ITS S i V x^B^C^T'EgM 

25 0 6 0 l±. Uc»©H«l£. it^®lfelStE©$I££ t 

S i ^x^A^/i5iES^4 0 0 1s 7 <-^Vmtm4 0 0 2, y- hSt<L 
H4 0 0 3. y- hm^4 0 0 4^^W$tl-5o 4 0 0 5 (iffelWE© 

/l^tlfflO/z^. 4 0 0 6 limEEiK 4 0 0 7 (imEEHW^ 4 0 0 8 l±W. 
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nSSi-)xA4 0 0 Ui:, SiO^b<i57-f-;l'hl«4 0 0 2 (J? 
$ : 8 0 0 nm) £§&Htffcfcfc [ (H 2 +0 2 ) H 2 = 1 1/min, 0 2 = 

5 ll/min, «»Ofif - lOOOt] T'ffMiK 7 ^ -)U Hftl 
4 0 0 2©— y h^v1->y fami^ nlS i -7x^4 0 0 l ©^ffij£ 

ngJSi»7x"400 lOgajS-tirfc^ffi©*, Mi:i5^7Xvgi^ 

flJ^TE8SHfc3-tf\ s i o 2 fr&fc*y- KSMfcJBM o o 3 (ffi«= 1. 

10 0 x l 0" 4 cm 2 , £ S= 7. 6 nm) £«Uc„ -e©Pi©«*#(i, fig 
litfxli (A r +0 2 ) „ ^'XflEli3 OmTo r r. #£EJfcttA r : 0 2 = 9 8 
% : 2 96. 7 Djfe/N*«7-li 7 0 0 W. BKk&aMtt 2 0^, fTE»f*«m 
^i:7o-f^ W*ofigii4 3 Ott L/c 0 {BU $ 

15 7 4-;l/KBHfc«4 0 0 2 4>«fcOfy- hM4 0 0 3©±K. AlfrWS 
f- bmm4 0 0 4 (Jf$= 1 0 0 0 nm) fc&itSrCJBfifcLfco 
»4 0 0 5£¥- h%&4 0 0 4Kfttt$iK 7- h«g4 0 0 4£^LTfi 
^tE^nSS i 7x>^£>/<££$$!l3gf*4 0 0 1 KflJJmU hSfKtU 
4 0 0 3 * ME (-TfcfcSlfeliWE) £HEfH 0 0 6TiJll]£L 

20 /Co 

HI 6 lli«at»ffi©ai®fe**^-ry7 7T*5o 06 1 (a) li*5giWjr« 
SiiTf- h«SK*faSLfc»^**1-„ E) 6 1 (b) ir«©^ffi 

CCT\ HI6 2tr«©Sm->XxA^4-I^tfc7y7;U7^ >Xo h7> 
25 x^-^fflU/c7 0 5X'-7^g©WEI^-ro ^»P»Mv7fA*ffll>fciI 
tSl*l±, IflyXfAlD^-CfeSo *^©^->X^A(iH^>7°©± 
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(Dmmm^atztztmtzztfrnimtuzo six, «©jtn->xfi 

5 £*<T*ttl\, C©fctf>£ft©#X#ittt- ^PS^f*©^^ 

^■To B^tf, Ml 0MV/cm©i/77«, lfe«W£E*<9. 5-10. 
4MV/cm©|EfflK*5^F©$8£8KT*So ffl^Lfc^HMBtt. EI 6 1 
10 (a) , H6 1 (b) ^tHEMx 3 0flr?*5 o 06 

if v x f A fcif -Cf^l! I tf ^ li, «9i»£E©#foW£ < 
("tftto^RH©^!— tt*<»<) *^¥^WBEI4 1 0 . 3MV/cmT*ofc 
[0 6 1 (b) ] o 

»{fc&©!«@#ffl±LfcC<!:#fcfrofc [H6 1 (a) ] 0 

06 3(iS ittfkBJo^x'NffirtoBSfip^^-r/^^-rASo *tt*ii*x 
'^•W>fr£©ffi»**U «ttttii«»ftlg©|gg*^LTl^o ^*©Sm-> 
20 XxA«:fiix.fcgS-CfiHgLfcl«aftffcK©lgl¥tt N iSMkWSc^ <eftfc#L 
W©£Mtj£R L X:ttSSHUR©K9tt f * ' ^Mrt "T 13 1 ^ <fc"-£T& 0 „ 

25 * fc*15ljT'<i. «BJ3©^g£, ifufSSte© S i £H£ffifiTHtffc-f -5 fc»© 

tt©ai ^Bifue w e» n 5 d t ntz 0 
(mmm 3 3 > 
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itt S fc»© 7° 5 x'vEffc^gKKSffl L/c±§&£*T 0 

Xe^^TfciW^,, A r £N 2 frt>fcSM£-#Xir. He. Ne<i 

10 m 6 4 [i. #0>jT'm& L t^©8i)rffill i , ^©^w^aAmws©?!)^ 

5££ L J> nISiO x "fr ZtiZWSMW 5 0 0 K 7 ^ - mitm 

5002, r-vmims oo 3. y- hm^5 0 0 4fr<itM£ft£o it, 

5 0 0 5 l;t|fe««&AM*©$)£K^tm^ 5 0 0 6 lilfftt, 
15 5 0 0 7 (i^SitSfu 5 0 0 8 Jim»ftft"C& So 06 4 fC^t-^P©Mfc±C>' 

n^S iOx^5 0 0 1 _tK. S i 0 2 ^t>*££7 >f -/V VWHtWk 5 0 0 2 
(J?3 : 8 0 0 nm) [ (H 2 +0 2 ) #X, H 2 = 11/min, 0 2 

= 1 1/min, Mlft0iSI= lOOOt] 7 * -;l> KIMfcK 

20 5 0 0 2©^9x7hi-yf>^lIU niHS i 7 x ^ 5 0 0 1 ©M* 

nai^-a-to 

nIS i 7x^5 0 0 l©SttH£-ttt^lj©£-, #3£0flK#£7°7 Xvii^ 
m^TW-feMitZV, Si 3 N^b/i5y-hi«5 0 0 3 (B5S=1. 
0xl0" 4 cml ?$=5. 6nm) «lfc, *©F£©)&lll&{t(i> AM 
25 *'X(i (A r+N 2 ) , *'Xffili3 OmTo r r, ^jEJtliA r : N 2 =9 9. 7 
% : 0. 3 %. v-f ? o^'9-li7 0 0W, ^«SM(i2 0£\ 

(imm6t«w7D— f ^ »ai*©^{*4 3 ox, <tLt 0 {& 

7^-;UKS?fb^5 0 0 2fcot^'y- bMSi5 0 0 3©±C, A 1 a^AfS 
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y_ h%fii5 0 0 4 (J¥£ = 1 0 0 0 nm) *IfWli!cLto 

fl!#5 0 0 5*y- h€1i5 0 0 4iC&&!&$i*\ y- ME1&5 0 0 4£^LT5£ 

5 0 0 7 <fc tK 100raA/cm 2 i6aol^ 
niS i >>x'^t»tt*ilS2S1*5 0 0 llCSUDU h£ffclS5 0 0 3*<fe 

10 ffl 6 5 fcETFl^-f £#18 bfritio /Co 

ft^M < ) ^o^f fcim^&ASli 5 9. 3C/c m 2 T * o fc» 

$^©gttT'ftI!L/cm«. aA^io»R< (1-*£fc>*>§iW©^ 
— ft^O Ao5 7 2C/cm 2 ©i^TOmW£Afi#t#£*l£-<!:# % '^ 

m 6 7 liEMflJt©'<U 7txOiKS^t^7 7T'*S„ »®M'> 
X^A^Mx./cgttt $S&W©£Na •> * * A /c#§§ffiT'E&M{t U:Si 
6 0 0«C, 1 0 0%O 2 ^IB^ t flClKrF B f i^ii5^iet/c^ X#g 

25 ^±i£© o 2 Heavens Lfc^ra. t/c s i mmvmtzti'r 

hlfcS i 0 2 ©h°-?©ra£^LTl*.5o Bfr£JsrFC^1"J&# 
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i/it'igtin-ti-f. 0 2 OT^Tif^£${k£ftT^4H> o ;:©c£fr£«i!E 

5 06 8 (iOT^ffl^^OT^n^aSMM+Jr^W^n^Bt^^W© 
Mi:/D*x#x©£M*i©li&£*Lfc*>©T££o c©0fr£J£tTK^i}- 

7 p -tr x # X ©i^a^^ 1\ J&H £ ft /cfi g^M* £ ft £ BH£ 
15 1±£W-f ^W^LTfl^T^ S c £MiilS£ftfc 0 

ft/Co 

20 («0J3 8) 

S^XvCV Dgfifct&ffl Lfc^^-r 0 

3 tmwzhz>®-c'&i&-tz>o 

U * £ teas W&9£»-r * c £ C J: o T##j*#14^$)I^l-e 
$*&&0>lTt*. *W -V* > K^M^> ULS I y'j3 >©#dSft©JtaX&ffij<i 
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5 /c. T«®t'^->MS i ^J^Kt£#^ft& 0 Mfro$^fii LTffi 
i^— 6 - £ ^'g^ $ ft 6 „ 

10 ('<— W«M*K &K) tSMfblli^^L/cS i S 

1 -2 //mgj£j£§|-r6o *1""Ar/H 2 /CH 4 t>L<liA r/H 2 /C0 2 l?ffl 
M+TS i IISiiS^KMlfc^ S iS«^i:'<^7xLT, S i 
ll^nt^-M^^S, :o&lO^ Ar/H 2 /CH 4 / 
15 0 2 fcL<(iA r/H/CO/O^WT'^ttV M$H£l~2^mg 
£j»f£„ ±ie©A r©ft^O{CXe^ffl^Tfe^^„ :7°u -tr XB#©^ -r > 
'<-JE^7(i3~5 0 OmTo r rT'feO. "Tv* XtfXBfcfiti. 3SLMJ-CS 
-tf.5::<h7yi"5J£&-e;fc^ S i ^i^ht3 0 0-7 0 OtCSgtl^^tl^o 

n,f> y*nfc*^-f > KJS^tt <b*©Stc:siJ^fi£%«ji{r^m^ft. 
25 S i ^'^i:«U:i$2//m©^n> K^©g?flS^*^ 2 
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2 


. 0 0 ± 0. 0 1 urn 






5 


n m 


mm (S 




6 


3 3 nm(CT9 0% 



mi OC^-To 

15 

20 fiJcliib^o 

7X7ft>A-|i, Sffltgftl 0 _1 °To r r&©j@^m££MLTl,^ 
25 fr\ ^i^«Wli^(r^^1igA r *> L < tiN^l J: OtmT o r r 

To r r ICffi*:*l-tfc*K ^X'^ffi^WM • *#^©r5&£lftll:LT^ 

T ft ^> t is 0 , ^ © *> t> *J> Lfc/o-tx^ 
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0. 5-1 ittmSffiliaR-r*o i&IU *Sfi©«fiRliH4 4 £l^1iTfc6©-e« 

9 U y7<D9-?y YK\t^ ^^©Jt^M : 1 © ? > ? /U<b *"^© 
ft£«fflWCo A r I, L < liX eSl^tx 7 ^ c 7 ^ 'J >^ft% Z(Dt% 
10 Of t >'Wi3~5 0 OmTo r rtfe^o ^DtX^XB!tlli> 3SLM 

S i $x'N±fc«fctf S i >>x^±©2/zm^-^> K&fl&hKfiHBLfcJM 

15 ( 1 ) *5gBJJi:ftS?7Xvgg£ffll*SC<tT, ^PSS«iw*il>Tt>ffirt 
(^3) 7^7 7XTa4B0ffjj(gft 







S igfek 




20 






000/im 
±0. 008#m 


0 0 0 /im 
±0. 021 nm 








1 nm 


6 nm 



mm* o) 

25 

vx5fS«rpS^$n6IRT-li^< N S iN p Si 0 2 ^M& D B u ®©1*f*T:fcft(i' 
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*g.*£*>tfi::|E£$ftSfr#Tttfcl\, S i H 4 ©ftfc>0KS igHg^, Xe 

5 Xe, S i H 4 ©#X&ftSJfc£ 1 0 0 : 1 Z> £ HzWifeLT^Zft 

-7-f ?P$'°9-(il 6 0 0w\ /a-txft >'<ftlzmA-fZti'X<Dtm& 
£ 3 0 0 s c cm^b3 0 0 0 s c c mtT^itZ-tt Z> 0 ^fe B H H -> 'J 3 >(3 

io m^^^xm\%uz 0 mm.m*$ o o^c^^l^ 0 rau cckw^ 

©Tlifctv 

tt^^f 0 Mmtm^mtim^m (afm> -eff^ 0 h-^^^-XBiEM^^ 

15 LTt,>< iil77*X«TU^< :i***^„ 

HIT 3 {r. $8i£ti/c£M B V> »J n >Mg©#^x&1S±-<?©®rt£j-- &© 
^-*;u#x^S$??tt£^-fo h-^#x»fcm©*gtoJ::#i^ ffift£M£{> 

20 fS#l4^7^-r o ^ X©$lj5£l± X^Bifell ckO S i ©h°— ? ©^Hfflgfr 

S 7 5 C> ££3 ftfc^&fi -> 'J n >^d©Ht ) 7K^M© h - 9 JfctfXiHHft 

25 /Co h-*/W#xj**©itjtaK«£i\ Mtc.s"J^»©l^i^fSii^nM4 1 7K^M 
;W> N L T i > < d t 6 o 

Ml 6 Xe. S i H 4 ©7 p D-trX^'X{:PH 3 ^J!in^TP K-:/tfc*& 
©, §S©Jt}gJji0 h-*^#Xft»ftc#&£^- 0 Xe : S i H 4 : PHjtDgtl 
Jtfi 100000: 1000:1 i:gf Cft£©1Bi;:|R3£ 
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5 RJiM l>tz£ 9 #S&njJ J; 0 n *aa© J$-#W plfig £ o fc c <fc 
(^WI4 1) 

10 h7>f7-^ffli^;^7X7gli;teM > #£a£flir8a*f*±K S i 3 N 4 »)R 
MUf S^^CV D^fiKj&ffl Lfc^coi ^^t„ 

S i 3 U A M<DRi&£LXttTFTtet°(DY~ hft&ftg. LOCOSfflOvx 

15 gfl/fxi UTS i H 4 , Xe, N 2 «J|H*TI**j&< % Cft^©fi*^fo-a-{C|R 
^^tlSt>«tT(in£^o S i H 4 ©^^(CS i 2 H g ^ N Xe©fW>*)KAr 
-fH^, N 2 ©ftt>»)JrNH 3 ^fflt^SZiA<nJ|BT*S„ S i Xe. 
N 2 ©*"xa£MJt* 1 : 100 : 5 tti %> £ ? IZ&fe-f v-f ? p«[/< 7-(4 
1 6 0 0W, 7°Dtxft>'<rt©EM3 0 0mTo r rtCtfc^U h-?/U 

20 #xgM3 0 0 sccra^b3 0 0 0 sccra^^ft^5 o S i N^fi 
(±3 0 0mm#7X»t£_hKj£]||U K©i^HtS^lfe»WE*««^Lfc„ 
fig!2 3 0 0tflSi:;£L*:„ 

ffi. CC{C^lf/c^D*7 > ^#li*^©xft^^/cfe©-^jT*^. ±£ 
©fil^lE^^nS t>©Tf±ttl\, 

25 HI 7 7 fiJtJS$n/cSigN 4 ^©*'7 XS1fi±-e©ffiTO— tt© h vUtf 
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5 S i iN ®ffij£it# 3 : 4 ©a*I#J&flK£o' <Ci tffrfrZo 

fiLhSMH L fc J: -5 d N #|gBJJ c <fc D , *«£jt©iS|— fttt A< nj*g d: /a o tz z. t \z 

ttS i N x OT^«T'^/c 0 
<*8fc0J4 2 ) 

10 ^ffl-Cti, «l0#X^I»5:tWA7y7^7^>XD 7 
■To 

*se©«/S«^»«»j 3 2 £ 1^1*? fc a © 
is 7 d n T? - *- >^®ffi^m*»ii. <z>Ett@<z>am£ n £ lt 

20 So 

MS£fif9o #W?nj^grtlCNe/F2#x£#AU ^+>'<-ftT7° 

25 So ^4t7'X£ UC 4 F r H 2 MAr^ffl^Tl^K Ctlt>©M^^^-ti: 
KK5£$ft&fctf-CM:fcl\, C 4 FgORt»«9{CCF 4 ^. H 2 <Dttt>Vl~0 2 m 
Ar©ft*5»)JCXe^*ffl l*TfcflJfctti* 0 C 4 F g N H 2 &tfAr©#X 
fitMJt^l : 1 : 5ttt*f|irRjEt*. 7^^oi^9-lil 6 0 0W x 7°u 
■feX^+>/<-rt©£E^jJil 0~2 0 0mTo r rC»£U h-*^#x«£ft 
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*5 0 0 sc cm^b3 0 0 0 s c c m£T'%tit£itZ> 0 3 0 OmmOx^J: 
5 H8 0Kj^£ftfc7 do #-#>£©■?*•>•> 3 >U- V ® Y - 9 frii 7>Wi& 
i fc. 18 1i:f|-?y 3 >l/-F ©ffift£|-t!fe© h - ^ *#x*Mtt#tt* 

nTl*£©j&<t>^£<, 

? 7X^--y-;UrtTtfx.{i\ £H^®###^©Saa£a<^*&r&3o 

15 (»I4 3) 

C (Ba, Sr) T i OjH) 4fi0|t 5 /7 X? C V Dgf L 
20 $gM©m$ii^»13 2 <tH3«lT* *©•?€■&?"*„ 

-ts t>©<tu * t^°->^T^*WfiSc*^++^°->^±^mwfiJc*T'©xg 

25 *t\ ^tM^^x^-'y-^fiCD-TM >ru poly-Si©TSfII 
*B«-T«o ££K> Ru/RuO^Uti, BSTH©« 

*15>lT(i0^/fXi LIB a (DPM) r Sr (DPM) r Ti (I- 

oc 3 h 7 ) 4 , o 2 ro'a t %m^tzfrzn*®i&fr&t>-<tizmj£znz>t>iivtt 
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a roKfroizxemzm^Thmtiti^o ijxmxa^^A r£* + 'J 

TijXt L T s B a (DPM) 2 * S r (DPM) ^ T i (I -OCgH ? ) 4 <fc 

1 : 2 ©SJ^T-^P-trXf- + >'<-rt{-#A-r-So v^?nM^ 0r 7-fi 
5 1 6 0 OW, -fa-^Xi-^ >s<-\ft<D&J]l$l 0-2 0 OmTo r r jr|££U 
»#X»(Dft£ 5 0 0 s c cmfr£ 3 0 0 0 s c cm^lft^So *©|£ N 
?^*[]#XCD^»iifi£Efl:£-ti:> B a (DPM) ^ S r (DPM) 2 , T i ( I - 
OC 3 H ? ) i oym^mtmt^^ridsz^^t Zo 3 0 0mm<>x^±(::$l}f 

10 a, z(D^mzm^n^^(Ditmotv^t£^ 0 

18 2i;^i$n/:BSTI©f^yy 3 >l/- h©»^7X^S^tt*^ 
15 3 0 0mmiST'grt±2%KT«lTl^©^t)^5o 

20 poly-Si, TiN, Ru/Ru O^m^T^ZtiK Pt, T a, W. 
Mo, Rh, In, I nO r T i, T i S i yfit'Z&mt Z>igi£l~1S^X 

UT, ^tl^'tlBSTIi^ffl^T^^^\ PZT\ SrTiOj/ii'^ffiMS 

25 (HlfiBffl 4 4 ) 

EI 8 4 fc*l6iH*ffli*TtMfcLrt:7 s '<-f xcHrM^-f 0 
^^p-trxT'ii, J^Toyo-trx^o^^x >y h»- 'J v/7 7>rl§^|| 
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l0 To r r£©@itm££«LTl^^ -^i^^Bf fi^H^^A r 
5 L<(iN 2 irJ:OiS[mTo r r ~£H~T o r rCRfcnTfe^ ^x/siffi^© 

^g^T'^Uc^-y F^ffll^cM^tflN i/Cx *>x-y bjftfr • U 7 ^ 7 

fcfetlgf^T^ L 7 n 4? X#-5Tfi£ 1 1£ X I * * „ 
10 Mffi$©Blfl^jWfe*3ttrt:S0 I >)i'^^x?7-^6 10 1i:n- 
f^mo a -x 4 > 7"t^ T a »£huI£1I 5 4 ir^Lfc^&WrMfr S 
fy-^WMtm^-?"? Xv^atXifCfc^T^ 1-5 0nm!I^J&$£ir 

>Mltx*;^-*aaL> ^^£!IK©Ta£f#&C£a<pJft£T&£o fcC 
15 5 3 i:^ Lfc$^C#a 7 y 7^7 -f >X o 7 h7>fHffll^:7°7 

X^TD-feX^ir^AL. Ar/He/O^ Xe/0 2 H((iXe/He/ 

* > 9 fritS-V* K$1R6 0 0 1 £t#6 0 7*7X7m©E^I±^ 3~ 
5 0 OmTo r rt*0, tf.x'Mi3 0 0-5 5 0iCK&j£ M^nTl^o 
20 £t><rHljI£S5 4C/BL^*^{c#^S^)-7ic¥M^fflC^^^XvyD-lr 
X^girT, y- hm«£fc*Ta»§&6 0 0 2£0. N2^milt HHiT 
5, i$^LT> ijf£H 5 3 IC^Uc$HBJ3K'{&£ v i?7;U7-f >xo y hT > 
yyfcffl^fc^X-^P-fcXgeK.fcOCVD NSG£1 ~5 0 nmg&jfc 

25 w^w-r s z. t*<prtBK<£ o > y- hs@±3 ywv ^-m^m^s. ? y 

> 7 -f n -t x N oflBKRJfcrfr -5 c t a< pjf£ £ # s 0 
o^'tr, b1j1£EI4 4(c^Lfc$M^^§tsj-7K¥Mii^ffl^/cy7Xvyp 
-tx^it^ffitv y- hx. y f >y^tr-9o z©x#.<t0^U7^ ?/u^i£<cfr 

(tT©yp-trX©MH£ll8 5{C/F-r o $^|flt^:it, *PfiSI£ 
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iS»tM *>&A£?t<<K 4 5 0~5 5 0t©7?f^-> 3 >T--)l%m 
X. 7-X Kb-f >6 0 0 ZmfltZftl (a) o K">*-^6 0 0 4111 
LT, mrifigl 5 3 IfcMCii 7 y 7 ^7 > X p -y l-7>fH 

5 m^tz7^x^?a**mm:^&K). %K£tmn\mit$:ft7 (to 0 

^7 x . y K ^ >^'<r J; 0 S i gffiffl S i 0 2 *&*Lfc&. T a * 2 ~ 
1 0 QnmgOTti (c) 0 Mixing I / I tick *)M©T a 
S / D g [5 S i ©7**1/7 rXfbfcctO'i *v >?'£fro/.:'t& N 7~->H::J;'9? 
>?;u-> 'JiM K6 0 0 5£?WtS (d) „ ::©&, '^->->^gt 
10 (e) . huI£IEI4 4{C^L^5|B«<r#^^-7K¥TO^ffll^c7 0 7Xv7 0 D-t 
Z»fllC«fc»K Ta*x. ; f>/U'^ (f ) > -y7°S i 0 2 *Oi? hi 

•yf-ickor^-rs (g) o -©&> '<yry ?«j£6 o o 6£*to (h) „ 

Xv7o-b7.|£®ir«AU N 2 , A r/N 2 fcL< ld:Xe/N 2 #SI^"f-e^ft 
15 KWti, 1 0~5 0 0 nmH£iUc o 7v XvffiHtl$©BE#W\ 3~ 

5 0 OmTo r rf*»J 4 »7X/N{i3 0 0-5 5 O^Cfigiiillfl£|]£ftTl^„ 
£ buIEH 5 3 fr^L/c^UBflK-f&S^ yrJl'v-f >xp -y h7>f7-?- 
fflO/;7 , 7X'T7°n-trxil^fflt^ CVD NSG 6 0 0 7£$}g£U 
CMPi:«t»)¥fi<L mW4 4 iz*Ltz*%WlzfcZfy~7^m^%m^tz7 

* + TS|5Ta^l£6 0 0 8£0. l~2/img«Il 
fc©^ ^S£5~5 0 Onmg&fl^ 9 > * K 6 0 0 9 «tU $ 
£K_hS|$Ta«g6 0 1 0£0. l~2/zmfi«lji-r6CiT«-r^o Ctl 
^otxt *§g«W S ^-7K¥H^^?"Jffl L fc 7* 5 X^? 7° n -fc x^ffi J: 

25 XJ=7 )V=>4 >Xo -y h7>x7 u £flH^77X^7°o^X^g{I*H*Tfi : 
:nb©f?«l/fc'l Cu|£^6 0 1 U&fc&ffl^ x'<-< x£5c/££ 
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ICiTCUMU^V^^tW b'f- h^fBiMOSFET • 
gsei^^^^+t-f K¥- hffiiiMOSFET0t7'Xl/v>3^K 

'<V7 / ?)i-z$)Z>? >?/i^{t«j&yn*x£$3fc©7°7X^g£ffl 

t^Tff o M 0 S F E T £ £ K £ Jfl fcflj £ 3*:^, 

o 0^2 4«©inSKa^ft^^^©^>^°^®l50^ , iWil8 7«r 

118 8 y^u**^ + ' «->^©M©iffirt^— tt*^i"o 
15 ^-n£^»*<'f#^nT^-5o 

rt\ S i ^x/n • S i it°^ + vt;l")i^ • ^SSfSSO I • G a A s 

>7x/n • y^^^y K-7x/n n . #5x • -tr^ i 7 ? • ^xf >y ? 

I£©M«CS i -xt^ + y + ^S i ♦ G a A s • ^-f > h'UMlt 

20 mwn ttm i^t <t pa&©*£jna<fi ^ n £ - 1 u m z -e t> * i 

«M#)Kfc^T, MO S F E T0f - Mii ITT a ^ffll^l^K n 
+ tf 'J > 'J 3 > • p + tf U > 'J 3 >/<j:i'^fflOT^^W]<l:l5)1i©^^#^n 

*M£#]K:fc^T. ift7°u-trX*'XilTA r • X e • Hefffl+t "J 7*' 
25 Xi0 2 ©rM£-#x£ffl^T(^6#> ©ffe© + t'J7*'X -Pf&itW. (H 2 0 • 
N 0 x t£) t ©?!£ # X l^T *> «jife#J <!: f^1t©^*^1# £ ft £ C t it b o 

N 2 ©SM£#x£|B^Tl^>fr\ >e®ffe©* + UT^'x^fLli (NH 3 f) i© 
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Pt • R u • T i .W-Mo-RuO x -TaN x -TiN x -WN x - 
T a S i x N y • T i S i x N y • WS i x N Y #£\ t> L < fid ft b©X ? -y 

^ffiWrfc^T, MOSFET©y- hf&KMS • * + 

s i 3 n 4 • bst • pzTt*t't<Dx? v?&mm*m^rb*mfcMtmm<» 

10 ^MfflKfc^T, MOSFETOY - MnX©* + -y :/#¥4£ UT 

s i o 2 *ffli^Ti»&^ s i • s i^N^^onn^m^rh^mmtmm 

*M^J{-fcl>T, MOSFEW- MM K"f t-CTiUT a0f 

*»HP|i:fe^T> /<iJ7^^-C*5TaN x TOTaJ:*)lTotl»5A<, 
TaS i x £ffllvCTaS i x N y «^LT t>*|QtWt Hli©^*^ 

Aijr^^iUTaN^ffll^l^^ TiN x" 
20 WNj-TaSijNy'TiSijNy'WS i x N y /,£ if ©tm^JB^T k*mW. 

m t nno^tm *> n * c t t* m r> * -e *> tz i ^ 

d r ami, ^n^ftSfefcfcffl^T: fe^Sffifwt ^n©^A^#bti5 c t «m 

25 (%ftff|4 5) 

118 9 IU 9-#&¥$>7<DftWfc&£*LK.t><!>'C*>Zo f&E^M^T 
220, 5 4 0,^1 8 0 0 1 /se c Ottfm&fr&tZZtlZtHOX 

(DvmftftLt. 2201/s e co»«ai**wr**>^4^ti«tbfc*& 
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©/m ti # > ^ t jte lt. ct *> fiEE*«*^ &a£wSK*<{£Tr set 

-So $*t3ft*<2 2 0 1 /s e c i/J%Sa»H>nw*>H^Ttt^ x ■> > 7'7°D-tr 
5 xifbtiS 20~30mTorr ©E^j@«-Ctt N a^&©ffiTOH<!:X;ir 

& <c i &© # > -f-^smt * ct 0 *> „ »aaiflE*</h * < n&©/ha ttn#© * > 

10 (gdfiffl 4 6 ) 

•9 ? 7 x ? - v - )i trf ijffl b fc— U fcTOH t £> 6 o 

fc»^-T*5o 9 0 0 1lifxAiAf+>'<> 9 0 0 2(i-7x/^tHf-+ > 
15 '<s 9 0 0 SJi^D-trX^t >/<l, 9 0 0 4li/PtXft>'<2x 9 0 0 5 
liOxAiift^'^ 9 0 0 6t±y- h'^y-CifeSo T'D-trXf+^K 
&tf2H\ H44, 4 8-5 4(rietSc©^-rtl^©f-+ >/<T*5 0 ^Jx.(i\ 7" 

20 <Dtx^mjiku#v bww&ztixa*), ■7v*x?-+>><t'> ±"®iA/m 

T\ >'<£©'7x^©Sttj&l,£fT9o 

>^-A4ito^^7X^-7-^©iWffi«^^/h$^ 0 113 0 0 mm 

9 0©MT'(±. fiH3 0 0mm-)x'^O?7X;-7-iKDiIiBf!i3. 
6 4mm 2 T^0. «£*©ES2 0 0 mm-} x"Jfl©4fc&/h£tt ? 7 X? - *y- 
^©iWffi«©l^0. 9{gi/AS 0 *x"tlib&f-+>'<iclgg£ft5^ + 

> ' <©tfc (is 6 i@ £ Rg£ $ ft & t> © "C tt ti i \, 
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09 111, 4ftf©/Dt7f + y<t 6ft^CD^x/N^f-+ 

9 101liO i AfAf+>'<> 9 1 0 2«*x^»a**+ > 
"»\ 9 1 0 SteT'n-trx^-r >/<K 9 1 0 4 (i^u-t Xf- 1 >'<2 . 9 105 
tt->x^fibif- + >'<"C*So /otxft >'<K Stf 2li, H4 4, 4 6~ 
5 5 4i;£fMHvff l fr©f- + 0J*.tf % ^n-txf-frW<lliiyf- 

>^f-+>^\ :/n-feX^+>/<2teUS?X h7-r>>/ft>^5 0 

09 0 ©££.**> h#3c<ttSo -&©£©. gtAfitli09O0^ 
J:0 <<£*«» H9 l©*MT'(i. HH3 0 Omm^iAp^x 

10 *-7-.rt/©£WilD8tl*4. 3 4mm 2 £*££ 0 ^*©1S^2 0 0mm 
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